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(54) Colored and decorative lighting 

(57) A muftilayered lens (4) for a lamp (1), e.g., an 
automotive lamp. The lens (4) includes a transparent, 
unitary, polymeric lens blank (5) having an inner surface 
(6) and an outer surface (7); a thin, translucent, color 
layer (8) disposed on, conforming to, and bonded to the 
inner (6) or outer (7) lens blank surface; and a thin, 
transparent, protective coating (9) disposed on and 
overlying the color layer (8). The color layer (8) includes 
a thermoplastic polymer film of at least one color. 
Optionally, the film may be patterned to include two or 
more colored regions (4a,4b) and/or indicia (49a). Also 
disclosed are a lamp assembly, e.g., an automotive 
lamp assembly including the murtilayered lens and 
methods for fabricating the multilayered lens and the 
lamp assembly by heat transfer of the color layer to the 
lens blank from a heat transfer carrier film. 
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Descripti n 

CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application contains subject matter 5 
related to U.S. Application Serial No. [Attorney's Docket 
No. 94-1-534], commonly assigned and filed concur- 
rently herewith. Application [94-1-534] is incorporated 
herein by reference. 

io 

BACKGROUND OF THE INVENTION 

The present invention relates to lighting, and partic- 
ularly to a lamp, e.g., an automotive lamp having one or 
more colors applied to its lens using a thermally trans- is 
ferred decal. The invention also relates to this lens and 
to methods for producing the lens and the lamp assem- 
bly. 

Lenses for automotive lamps are generally molded 
from polycarbonate or acrylic polymers. This practice 20 
has been successful for clear or colored lenses. How- 
ever, modern automotive styling has created a need for 
a combination of clear and colored areas in a single 
lens. One example of such styling is a lens having an 
amber reflex within a clear lens. 25 

Attempts have been made to produce a colored 
area and a clear area within a single lens by separately 
molding the colored shape, inserting it into a second 
mold, and molding the clear portion of the lens around 
it, a practice called "insert molding" in the art. However, 30 
insert molding is labor intensive, adding to the cost of 
the lens. Further, single color or clear lenses are typi- 
cally overcoated with a protective, abrasion resistant, 
hard coating. An insert molded lens, however, cannot 
similarly be overcoated because of microcracking and 35 
failure of the overcoating at the interface of the colored 
insert and the clear portion of the lens. 

Accordingly, it is an object of the present invention 
to provide a single lens ol one or more colors and a 
lamp assembly, e.g., an automotive lamp assembly <o 
using such a lens that overcome the disadvantages of 
the prior art 

It is another object of the invention to provide a 
lamp, e.g., an automotive lamp, as well as a lens for 
such a lamp, having one or more colors applied to the 45 
lens surface using a thermally transferred decal and a 
protective coating over the color layer. 

It is yet another object of the invention to expand 
automotive styling possibilities by fabrication of an auto- 
motive lamp lens combining colored and clear regions, so 
or more than one colored region, that could successfully 
be overcoated with a protective, abrasion resistant coat- 
ing. 

It is still another object of the invention to provide 
methods for producing a lens of one or more colors and 55 
a lamp assembly including such a lens that use thermal 
transfer technology to apply a color layer to the surface 
of the lens. 



SUMMARY OF THE INVENTION 

In accordance with these objects, I have developed 
a heat transfer method for fabricating a lamp in which 
lens color is provided by a heat transfer decal using 
thermal transfer technology. 

In one aspect, the invention is a multilayered lens 
for a lamp, e.g., an automotive lamp. The lens includes 
a transparent, unitary, polymeric lens blank having an 
inner surface and an outer surface; a thin, translucent, 
color layer disposed on, conforming to, and bonded to at 
least a portion of the inner or the outer surface of the 
lens blank; and a thin, transparent, protective coating 
disposed on and overlying at least the color layer. The 
color layer includes a thermoplastic polymer film of at 
least one color. In narrower embodiments, the film is 
patterned to include two or more colored regions and/or 
indicia. 

In another aspect, the invention is a lamp assembly, 
e.g., an automotive lamp assembly including a housing, 
a light source mounted within the housing, and the 
above-described multilayered lens fixed to said housing, 
said housing and said lens together enclosing said light 
source. 

In yet other aspects, the invention is a method of 
fabricating the multilayered lens or lamp assembly. The 
method involves forming a transparent, unitary, poly- 
meric lens blank having an inner surface and an outer 
surface; applying, by heat transfer from a carrier sur- 
face, a thin, adherent, translucent, color layer on and 
conforming to at least a portion of the inner or the outer 
lens blank surface, the color layer including a thermo- 
plastic polymer film of at least one color; and coating at 
least the color layer with a thin, adherent transparent, 
protective coating. The method of fabricating the lamp 
assembly further involves mounting a light source within 
a housing such that light from the light source is pro- 
jected in a preselected direction, and fixing the multilay- 
ered lens to the housing such the said housing and the 
lens together enclose the light source, the light from the 
light source being projected through the lens and the 
color layer. In a narrower embodiment, the light source 
is a first light source; a second light source is also 
mounted within the housing such that light from the first 
light source is projected in a first preselected direction 
and light from the second light source is projected in a 
second preselected direction, which may be the same 
as or different from the first direction; and the housing 
and lens together enclose the first and second light 
sources, such that the light from the second light source 
is projected through the lens, and the light from the first 
light source is projected through the lens and the color 
layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, 
together with other objects, advantages, and capabili- 
ties thereof, reference is made to the following Descrip- 
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tion and appended Claims, together with the Drawings 
in which: 

Figure 1 is a cross-sectional elevation view of an 
automotive headlamp and lens in accordance with 
one embodiment ot the present invention; 
Figure 2 is an elevation view of an automotive 
headlamp lens in accordance with another embodi- 
ment of the present invention; 
Figure 3 is a cross-sectional elevation view of a por- 
tion of the headlamp lens of Figure 2, taken along 
line ill - III, showing the reflex region of the lens; 
Figure 4 is an elevation view of an automotive rear 
deck lens in accordance with another embodiment 
of the present invention; 

Figure 5 is a cross-sectional elevation view of a rear 
deck lamp assembly including a portion of the 
headlamp lens of Figure 4, taken along a line corre- 
sponding to line V - V, showing the multilayer con- 
struction of the lens; 

Figure 6 is a cross-sectional elevation view of a por- 
tion of a headlamp lens in accordance with yet 
another embodiment of the invention, showing a 
second color layer overlying a first color layer; 
Figures 7 and 8 are elevation views of the head- 
lamp lens of Figure 6 illustrating the daytime and 
nighttime effects, respectively, of the lens; 
Figure 9 is an elevation view of an automotive lamp 
in accordance with still another embodiment of the 
present invention; 

Figure 10 is an elevation view of the reverse side of 
the lens shown in Figure 9; 
Figure 1 1 is a schematic illustration of a portion of a 
heat transfer apparatus for applying a color layer to 
the lenses in accordance with certain embodiments 
of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An exemplary embodiment of the lamp in accord- 
ance with the invention are described herein is an auto- 
motive headlamp including multilayered lens blank 
fabricated using thermal transfer techniques. The multi- 
layered lens is a transparent, unitary, polymeric lens 
blank with a thin, translucent, color layer applied to its 
inner or outer surface using a thermally transferred, 
colored, heat transfer decal. A thin, transparent, protec- 
tive coating overlies the color layer. 

The term "heat transfer decal" as generally used in 
the art means an opaque or transparent printed artwork 
or other graphic work which has been applied, in 
reverse, to one side of a carrier film. The "graphic" in 
this embodiment can be any color or shape, and can 
cover the entire lens surface or only a portion thereof. 
The shaped decal is heat transferred to the substrate 
lens using thermal transfer techniques described more 
fully below. 

The description herein of various illustrative 



embodiments shown in the Drawings is not intended to 
limit the scope ol the present invention, but merely to be 
illustrative and representative thereof. 

Referring to Figure 1, automotive lamp assembly 1 

5 includes housing 2 including reflectors 2a and 2b, light 
sources 3a and 3b mounted within reflectors 3a and 3b 
respectively, and lens 4 fixed to housing 2 to enclose 
light sources 3a and 3b. Housing 2 includes a polymeric 
base and a reflective coating (not shown). The poly- 

w meric base may be fabricated from, e.g., acrylic, poly- 
carbonate, bulk molding compound (BMC, a glass fiber 
reinforced, thermosetting, unsaturated polyester resin 
material including a mold-release compound and filler 
material), Nylon, or polypropylene. The reflective coat- 

15 ing may be fabricated from, e.g., vapor deposited alumi- 
num over the entire inner reflector surface to reflect light 
emitted from light sources 3a and 3b. A typical thickness 
for the reflective coating is about 800 - 1000 A. 

Lens 4 is a multilayered lens having transparent, 

20 unitary, polymeric lens blank 5 as a base. Lens blank 5 
includes inner surface 6 and outer surface 7. Thin, 
translucent, heat transferred, color layer 8 overlays and 
conforms to lens portion 4b at lens blank outer surface 
7, covering light source 3b and reflector 2b. Color layer 

25 8 includes a thermoplastic polymer film providing at 
least one color, e.g.. red or amber, to lens portion 4b. 
Lens portion 4a covers light source 3a and reflector 2a. 
and includes no color layer. Lens portion 4a. light 
source 3a, and reflector 2a may provide, e.g., a head- 

30 lamp, while lens portion 4b, light source 3a, and reflec- 
tor 2a may provide, e.g., a turn signal or running light for 
an automobile. Thin, transparent, protective (e.g., abra- 
sion resistant) coating 9 is deposited on lens blank 5 to 
overlie, conform to, and protect at least lens portion 4b 

35 and color layer 8. 

When light sources 3a and 3b are activated, 
together or separately, their light is observed from out- 
side lamp assembly 1 as separate regions of white and 
colored light, respectively, shining through a unitary 

40 lens. White light is observed through lens portion 4a, 
which includes part of lens blank 5 and, if present, pro- 
tective coating 9. Colored, e.g., red or amber light is 
observed through lens portion 4b, which includes three 
layers: part of lens blank 5, color layer 8, and protective 
45 coating 9. Alternatively, color layer 8 and protective lay r 
9 may be provided on lens portion 4b at lens blank inner 
surface 6. 

Another embodiment, illustrating the application of 
the invention to provide a colored reflective or reflex 

so region in a unitary lens, is shown in Figures 2 and 3. Fig- 
ure 2 shows non -planar, unitary, automotive headlamp 
lens 10 including clear portion 11, through which 
passes a focused beam of light from a light source (not 
shown), and colored reflective portion 12. e.g. amber, 

55 on recurved end 1 0a of clear portion 1 1 . Reflective por- 
tion 12 acts as a side reflector for the front end of an 
automobile. 

Figure 3 is a cross-sectional view of a portion of 
recurved end 10a of the headlamp lens of Figure 2, 
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taken along line III - III of Figure 2, showing the multilay- 
ered nature of reflective portion 12 of lens 10. Lens 
blank 13 is formed from a clear polycarbonate polymeric 
material, and provides a base for both clear portion 1 1 
and reflective portion 12. Outer surface 14 of lens blank 
13 is smooth, while most of its inner surface 15 is 
slightly textured. In reflective portion 12, cubic reflectors 
16 are formed at inner surface 15 to reflect light passing 
through lens blank 13. This reflection is indicated in Fig- 
ure 2 by arrows 17a, indicating light entering reflective 
portion 12 through outer surface 14 toward cubic reflec- 
tors 16, and arrows 17b, indicating light reflected by 
cubic reflectors 16 and exiting reflective portion 12 
through outer surface 14. 

Cubic reflectors typically are not truly cubic, but are 
formed in the shape of a truncated pyramid having gen- 
erally square reflective surfaces extending generally 
parallel to inner surface 15. However, the term "cubic 
reflector*, as used herein, is intended to mean any 
equivalent feature of the inner surface of an automotive 
lamp lens provided for the purpose of diffusing and/or 
reflecting externally generated light entering the lamp in 
the region of the cubic reflectors. 

Translucent, heat transferred, color layer 18, includ- 
ing a thermoplastic polymer film typically amber in color, 
covers lens blank 13 only in reflective portion 12. Abra- 
sion resistant protective hardcoat layer 19 covers the 
entire outer surface of lens 10, protecting color layer 18 
and outer surface 14 of the lens blank. Alternatively, a 
protective hardcoat layer may be applied to protect only 
the color layer, but complete coverage of the outer sur- 
face of the lens is preferred. 

Thus, light from outside the lens, e.g., white light 
shining on reflective portion 12 from a headlamp of an 
automobile approaching the lens from the side, passes 
through transparent hardcoat layer 19, translucent color 
layer 18, and lens blank 13, and is reflected by cubic 
reflectors 16. The reflected light passes from lens blank 
13 through amber color layer 18 and hardcoat layer 19, 
appearing to an observer as amber light. Light 
approaching the remainder of lens blank 13, i.e., clear 
portion 1 1 , from the same outside source is not 
reflected to the same degree. The amber reflection from 
the cubic reflectors is similar to that achieved with prior 
art cubic reflectors inserts. However, the disadvantages 
of prior art two color lenses are avoided. 

Figures 4 and 5 show yet another embodiment of 
the automotive lens of the invention, illustrating the 
application of multiple colors to a clear plastic lens. In 
Figure 4, unitary lens 20 for the rear deck of an automo- 
bile includes first, clear portion 21, second, colored por- 
tion 22 (including portions 22a and 22b), and third, 
differently colored portion 23. Clear portion 21 provides, 
e.g.. a white back-up light, while colored portion 22 pro- 
vides, e.g.. a red brake light at portion 22a and a red 
running light at portion 22b, and colored portion 23 pro- 
vides, e.g., an amber turn signal. 

Figure 5 is a cross- sectional view of rear deck 
assembly 20a, including lens 20 of Figure 4, taken 



along a line corresponding to line V - V of Figure 4 and 
showing the multilayered nature of the colored portions 
of the lens. Separate focused beams of light pass 
through portions 21 , 23, 22b, and 22a from light sources 

5 24a, 24b, 24c, and a light source (not shown) for the 
running light at portion 22b, respectively. The light 
sources are mounted within separate reflectors 25a, 
25b, 25c. and a reflector (not shown) for the running 
light at portion 22b for focusing the light from the 

jo respective light sources. The separate focused beams 
of light are observed from outside the lens as, e.g., 
white (at portion 21), amber (at portion 23), and red (at 
portions 22b and 22a). Conveniently, all four reflectors 
may be provided by single housing 25 sealed to the rim 

75 of lens 20 to provide, with the four light sources, a 
sealed rear deck lamp assembly. 

Lens blank 26 is formed from a clear polycarbonate 
polymeric material, and provides a base for clear por- 
tion 21 and colored portions 23, 22b, and 22a. Typically, 

20 outer surface 27a of lens blank 26 is smooth, while inner 
surface 27b may be slightly textured (not shown) to dif- 
fuse the light emitting from the lamp assembly. If 
desired, cubic reflectors similar to those shown in Fig- 
ure 3 may be formed on part or all of the inner surface 

25 of any of regions 21 , 22a, 22b, or 23 to provide a reflec- 
tive region. 

Translucent, heat transferred color layer 28 covers 
lens blank 26 only in colored portions 22a, 22b, and 23. 
Color layer 28 includes a thermoplastic polymer film 

30 patterned to provide two colors, for example red area 
28a to cover second, colored portion 22 (including por- 
tions 22a and 22b) and amber area 28b to cover third, 
colored region 23. First portion 21 is not covered by 
color layer 28. Abrasion resistant, protective hardcoat 

35 layer 29 covers the entire outer surface of lens 20, pro- 
tecting color layer 28 and outer surface 27a of the lens 
blank. Alternatively, hardcoat layer 29 may be applied to 
protect only color layer 28, but complete coverage of the 
outer surface of the lens is preferred. 

40 When any of the light sources within the lamp 
assembly are activated, its light is observed from out- 
side the lamp assembly as either white, red, or amber 
light, depending on the lens region being illuminated, or 
more than one region may be illuminated simultane- 

45 ously. 

Figures 4 and 5 show two colors applied to th 
outer surface of the lens blank using a single two-color 
heat transfer layer only in the colored areas. Alterna- 
tively, a color layer may be applied over the entire outer 

so surface of the lens blank, the part of the layer covering 
the non-colored area being a clear, transparent portion. 
Also alternatively, a color layer and a protective layer 
may be applied to the inner surface of the lens blank. In 
alternate embodiments, one or several colors may be 

55 applied by a single heat transfer decal, or separate heat 
transfer decals may be applied for each color. Also, one 
or more color regions of a color layer may include indi- 
cia, as described in further detail below. 

Figures 6, 7, and 8 illustrate still another embodi- 
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ment of the invention. Figure 6 shows lens portion 30 in 
which clear lens blank 31 includes outer surface 32 and 
inner surface 33. Translucent first color layer 34 of color 
"A" covers outer surface 32, and translucent second 
color layer 35 of color "B" overlays first color layer 34. 
Each color layer includes a thermoplastic polymer film, 
which provides its color. Color "B M of second color layer 
35 is a different color from color "A" of first color layer 
_34. Typical examples of colors^A" and "B" are described 
below. Alternatively, first color layer 34 and second color 
layer 35 may not be coextensive. That is, the first, sec- 
ond, or both color layers may extend beyond the area 
where the layers overlap. Transparent, abrasion resist- 
ant, protective hardcoat layer 36 overlies and protects at 
least color layers 34 and 35. 

An example of the usefulness ol this embodiment is 
illustrated in Figures 7 and 8. Figure 7 shows the typical 
daytime appearance of the multilayer portion 30 of the 
lens, i.e., when light source 37 is not activated. Daylight 
from outside the lamp, shown schematically by arrow 
38. strikes and reflects off of outer surface 30a of lens 
portion 30, appearing to an observer as color "B M , the 
color of second color layer 35. 

Figure 8 shows the typical nighttime appearance of 
the multilayer portion 30 of the lens, i.e., when light 
source 37 is activated. Light from light source 37. shown 
schematically by arrow 39. shines through lens blank 
31, first and second color layers 34 and 35. and hard- 
coat layer 36 to lens portion outer surface 30a, appear- 
ing to an observer as a blend of color "A" and color "B" 
or, in certain cases, as color "A". 

One example of a typical combination of colors is 
one in which "A" is red and "B w is amber. The observed 
colors would be amber, color "B", when the light source 
is inactive and orange or red-orange, a blend of "A" and 
"B H , when the light source is active. In another example, 
"A" is red or amber, while "B" is another color applied as 
a very thin, translucent color layer. For example, "B" 
may be a neutral color or the same color as the automo- 
bile finish. The observed colors would be color "A", 
amber or the warning color red when the light source is 
active and color "B", a neutral color or the vehicle finish 
color when the light source is inactive. Thus, the lens 
color would blend with the color of the vehicle finish 
when the light source is inactive, but would change to a 
color required for safe operation of the vehicle when the 
light source is activated. (The color when the light 
source is activated is not observed as a blend, because 
the outer color layer is very thin. The optimum thickness 
of the outer color layer may be empirically determined.) 
In yet another example, the first color layer may provide 
indicia in color "A" alone, on a clear background, or on a 
background of another color, "A'", so that only color "B" 
is apparent when the light source is inactive, but the 
indicia in color "A", the indicia and color "A**, or blends, 
e.g., of the indicia and "A m with "B" appear when the 
light source is activated. Other color combinations are 
possible and are within the scope of this invention. 
Such combinations can provide lighting that is less 



obtrusive or that separates the choice of apparent lens 
color from the lighting colors required by safety consid- 
erations, broadening automotive design possibilities. 
Also alternatively, the color layers may be applied to the 

5 inner surface of the lens blank, with a color layer in color 
"B w being applied before a color layer in color "A", and a 
protective hardcoat layer being applied over at least 
both color layers. 

Figures 9 and 10 illustrate still another embodiment 

70 of the invention, in which a neon brake light is provided 
with a lens having a color layer applied thereto, as 
described above, the color layer including a thermoplas- 
tic polymer film exhibiting colored indicia on a back- 
ground color. Figure 9 illustrates neon lamp assembly 

is 40 including housing 41 , neon light source 42 mounted 
within housing 41, and non-planar lens 43. Lens 43 is 
mounted within opening 44 of rim 45 of housing 41 and 
is sealed to the rim. 

Figure 10 shows in more detail lens 43 including 

20 transparent lens blank 46, translucent color layer 47 
overlying inner surface 48 of lens blank 46 positioned to 
be, e.g., centered within opening 44, and a transpar nt 
protective layer (not shown) overlying color layer 47. 
Color layer 47 includes a pattern of indicia 49a in, for 

25 example, opaque black, on background 49b in, for 
example, translucent red. Alternatively, a color layer 
may include translucent indicia, or translucent, transpar- 
ent, or clear indicia on a translucent background. As 
used herein, the term "indicia" is intended to mean let- 

30 ters, numbers, lines, symbols, and other graphics used 
for informational or decorative purposes. Also alterna- 
tively, background 49b may cover the entire inner sur- 
face 48 of lens blank 46 with indicia 49a centered in 
opening 44 when lens 43 is mounted in housing 41. 

35 Figure 1 1 illustrates a typical process for the fabri- 
cation of the lenses described herein. Heat transferable 
carrier sheet 50 has imprinted on its surface heat trans- 
fer color layer 47, including a thermoplastic polymer film 
providing both indicia 49a and background 49b. Sh et 

40 50 conveniently may be in the form of flexible sheet roll 

51 wound in scroll fashion on a pair of rollers, feed roller 

52 and take up roller 53. Sheet roll 51 normally includes 
a plurality of color layers 47 imprinted thereon, for suc- 
cessive transfer to a series of lens blanks (not shown). 

45 Color layer 47 may be transferred using, e.g.. a ver- 
tical heat transfer press or a roll-on heat transfer appa- 
ratus, both conventional in the heat transfer industry. A 
typical press operates at a temperature of about 350° - 
375°F, a pressure of about 400 - 450 lb/in 2 , and a dw II 

so time of about 3 - 5 seconds. A conventional heat trans- 
fer roll carrier (not shown) positions sheet roll 51 by 
means of perforations 54 in one or both of its margins to 
index color layer 47 to be in register with a single lens 
blank mounted at a transfer station (not shown). Typi- 

55 cally. the lens blank, e.g.. blank 46 shown in Figure 10. 
is supported during the heat transfer process by a con- 
cave holding fixture (not shown). The holding fixture is 
designed to position the lens blank to locate it exactly in 
the proper plane and to allow no movement of the blank 
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during the transfer operation. At the transfer station, a 
heating plate (not shown) heats and presses sheet 50 
and color layer 47 against the lens blank for heat soften- 
ing of color layer 47 and transfer of the color layer to the 
lens blank. 

The heat transfer sheet carrier positions carrier 
sheet 50 in, e.g., a vertical press heat transfer appara- 
tus with the color layer 47 indexed over the lens blank. 
~An~ele~ctric:eye:or mechanical stop determines the posi- 
tion of the carrier transfer sheet 50 and stops the linear 
motion. A heated vertical press is lowered to heat and 
press color layer 47 on carrier sheet 50 against the lens 
blank for a time sufficient for transfer of the color layer to 
the lens blank. Alternatively, the lens blank may be lifted 
upward and pressed against the heated press by the 15 
holding fixture. Also alternatively, a roll -on type of heat 
transfer apparatus may be used. A heated, e.g., silicone 
roller is placed over the portion of transfer sheet 50 car- 
rying color layer 47 and is rolled slowly over the sheet 
surface to transfer the color layer to the lens blank. The 20 
combination of heat and pressure normally provides 
good adherence of the color layer to the lens blank with- 
out the use of adhesives at the color layer-lens blank 
interface. On lifting of the heated vertical press or 
heated roller from color layer 47, the bond between the 25 
color layer and the lens blank is now greater than its 
adhesion to the carrier transfer sheet, and the carrier 
sheet separates from the color layer leaving the color 
layer bonded to the lens blank. The coated lens blank is 
then removed from the holding fixture and replaced with 30 
an uncoated lens blank, while another color layer is 
indexed forward into register with the new lens blank for 
heat transfer thereto. Alternatively, a different type of 
heat transfer apparatus and process may be used in a 
similar manner to transfer the reflective coating from the 35 
carrier film to the housing blank. 

The invention described herein presents to the art 
novel, improved lenses for lighting, e.g., automotive 
lighting having one or more colored regions without the 
use of hard polymeric colored inserts into the polymeric 40 
lens surface. This unitary construction avoids the micro- 
cracking and failure of the hardcoating on the lens at the 
lens-insert interface. Manufacture of the novel lens 
using thermal transfer techniques is less complicated 
and more economical than prior art insert molding tech- 45 
niques. 

While there has been shown and described what 
are at present considered the prelerred embodiments of 
the invention, it will be apparent to those skilled in the 
art that modifications and changes can be made therein 50 
without departing from the scope of the present inven- 
tion as defined by the appended Claims. 

Claims 

55 

1 . 'A multilayered lens for a lamp, said lens comprising: 

a transparent, unitary, polymeric lens blank 
having an inner surface and an outer surface; 



a thin, translucent, color layer disposed on, 
conforming to. and bonded to at least a portion 
of a selected one of said lens blank inner and 
outer surfaces, said color layer including a ther- 
moplastic polymer film of at least one color; 
and 

a thin, transparent, protective coating disposed 
on and overlying at least said color layer. 



w 2. A lens in accordance with claim 1 wherein said film 
is patterned to include two or more colored regions. 

3. A lens in accordance with claim 1 wherein said film 
is patterned to include indicia. 

4. A lens in accordance with claim 1 wherein at least a 
portion of said lens blank inner surface is textured 
to form cubic reflectors to provide a reflective pat- 
tern visible from said lens blank outer surface; and 
said color layer and said protective coating are dis- 
posed on said outer surface to overlie at least said 
reflective pattern. 

5. A lens in accordance with claim 1 wherein said 
color layer is a first color layer and said at least one 
color includes a first color; and further comprising: 

a second thin, translucent, color layer disposed 
on, conforming to, and bonded to at least a por- 
tion of said first color layer between said first 
color layer and said protective coating, said 
second color layer including a thermoplastic 
polymer film of at least a second color different 
from said first color; wherein said protective 
coating is disposed on and overlies at least 
said first color layer and said second color 
layer. 

6. A lens in accordance with claim 5 wherein: 

said first color layer is disposed on said lens 
blank outer surface; and 
the observable color at the outer surface of 
said multilayered lens of the portion of said lens 
on which said second color layer overlies said 
first color layer is said second color when said 
lens is lighted from outside said multilayered 
lens outer surface and said first color or a Wend 
of said first color and said second color when 
said lens is lighted from inside said lens blank 
inner surface. 

7. A lamp in accordance with claim 1 wherein said 
lamp is an automotive lamp. 

8. A lamp assembly comprising: 
a housing; 

a light source mounted within said housing; 
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and 

a multilayered lens fixed to said housing, said 
housing and said lens together enclosing said 
light source, said lens comprising: (a) a trans- 
parent, unitary, polymeric lens blank having an s 
inner surface and an outer surface; (b) a thin, 
translucent, color layer disposed on, conform- 
ing to, and bonded to at least a portion of a 

selected one of said lens-blank inner and outer — 

surfaces, said color layer including a thermo- io 
plastic polymer film of at least one color; and 
(c) a thin, transparent, protective coating dis- 
posed on and overlying at least said color layer. 

9. A lamp assembly in accordance with claim 8 is 
wherein said film is patterned to include two or 
more colors. 

10. A lamp assembly in accordance with claim 8 
wherein said film is patterned to include indicia. 20 

11. A lamp assembly in accordance with claim 8 
wherein at least a portion of said lens blank inner 
surface is textured to form cubic reflectors to pro- 
vide a reflective pattern visible from outside said 25 
assembly; and said color layer and said protective 
coating are disposed on said lens blank outer sur- 
face to overlie at least said reflective pattern. 

12. A lamp assembly in accordance with claim 8 30 
wherein said color layer is a first color layer and said 

at least one color is a first color; and further com- 
prising: 

a second, thin, translucent, color layer dis- 3s 
posed on, conforming to, and bonded to at 
least a portion of said first color layer between 
said first color layer and said protective coating, 
said second color layer including a thermoplas- 
tic polymer film of at least one color; wherein 40 
said thin, transparent, protective coating is dis- 
posed on and overlies at least said first color 
layer and said second color layer. 

13. A lamp assembly in accordance with claim 12 45 
wherein: 

said first color layer is disposed on said lens 
blank outer surface; and 

the observable color from outside said assem- so 
bly of the portion of said lens on which said 
second color layer overlies said first color layer 
is said second color when said light source is 
switched off and said first color or a Wend of 
said first color and said second color when said ss 
light source is switched on. 

14. A lamp assembly in accordance with claim 8 
wherein said light source is a first light source 



mounted within said housing such that light from 
said first light source is projected in a first direction; 
and further comprising: 

a second light source mounted within said 
housing such that light from said second light 
source is projected in a second direction, which 
may be the same as or different from said first 
direction;- 

and wherein said housing and said lens together 
enclose both said first light source and said second 
light source; and the light from at least one of said 
first and second light sources is projected through 
said lens and said color layer such that the observ- 
able color from outside said assembly of the light 
from said first light source is different from that of 
the light from said second light source. 

15. A lamp assembly in accordance with claim 8 
wherein said lamp assembly is an automotive lamp 
assembly. 

16. A method of fabricating a multilayered lens for a 
lamp, said method comprising: 

forming a transparent, unitary, polymeric lens 
blank having an inner surface and an outer sur- 
face; 

applying, by heat transfer from a carrier sur- 
face, a thin, adherent, translucent, color layer 
on and conforming to at least a portion of a 
selected one of said lens blank inner and outer 
surfaces, said color layer including a thermo- 
plastic polymer film of at least one color; and 
coating at least said color layer with a thin, 
adherent, transparent, protective coating. 

17. A method in accordance with claim 16 wherein said 
lamp is an automotive lamp. 

18. A method of fabricating a lamp assembly, said 
method comprising the steps of: 

forming a transparent, unitary, polymeric lens 
blank having an inner surface and an outer sur- 
face; 

applying, by heat transfer from a carrier sur- 
face, a thin, adherent, translucent, color layer 
on and conforming to at least a portion of a 
selected one of said lens blank inner and outer 
surfaces, said color layer including a thermo- 
plastic polymer film of at least one color; 
coating at least said color layer with a thin, 
adherent, transparent, protective coating to 
form a multilayered lens; 
mounting a light source within a housing such 
that light from said light source is projected in a 
preselected direction; and 
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fixing said multilayer ed tens to said housing 
such that said housing and said lens together 
enclose said light source, the light from said 
light source being projected through said lens 
and said color layer. 5 

19. A method in accordance with claim 18 wherein: 

said light source is a first light source; 
said mounting step further includes mounting a 10 
second light source within said housing such 
that light from said first light source is projected 
in a first preselected direction and light from 
said second light source is projected in a sec- 
ond preselected direction, which may be the 75 
same as or different from said first direction; 
and 

said housing and said lens together enclose 
said first and second light sources, such that 
the light from said second light source is pro- 20 
jected through said lens, and the light from said 
first light source is projected through said lens 
and said color layer. 

20. A method in accordance with claim 1 8 wherein said 25 
lamp assembly is an automotive lamp assembly. 
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